Strand scission in DNA induced by 5-hydroxytryptamine (serotonin) in the presence of copper ions.
It has been proposed that considerable DNA damage may be caused by endogenous metabolites produced during the body's normal metabolic processes. Several metabolites including L-3,4-dihydroxyphenylalanine and dopamine have been previously shown to lead to oxidative DNA breakage in the presence of copper ions. 5-hydroxytryptamine or serotonin is an important neurotransmitter in brain and spinal cord and is involved in the control of sleep and consciousness, aggression and mood. In this paper we show that serotonin is also capable of causing strand cleavage in DNA in the presence of Cu(II) through an oxidative mechanism. Serotonin reduces Cu(II) to Cu(I) which is accompanied by the generation of hydroxyl radical. Spectroscopic data indicate that serotonin is able to bind to DNA and copper ions. Relative DNA cleavage efficiency and copper binding ability of serotonin and structurally related molecules tryptophan and melatonin indicates that the phenolic group in serotonin is required for strand cleavage activity.